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filtering,: selamograph, marine selsmography,' plezoelectric detector — 
_ ABSTRACT: Hethods and apparatus are already aval lable for recording reflected. . 
‘ ” getsmic waves during the continuous: movement of aseismic exploration vessel.” 
i. iSince 1958, the NIMGE VNItgeofiziki has been seeking a method of using the refracte 
-waves under similar conditions. This article describes the method and apparatus | i 


te Unew developed for this purpose. “Emphasis is on a description of the string of ple-| .-. 
' ‘zoelectric detectors towed behind the vessel (shown In Fig. | of the Enclosure). ‘I=: 
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ithe selsmic ‘station amplifier; this is very Important when recording low=frequency 
- refracted waves. The changes In specifications for the filters of the $$-26<51-0 ‘=. ; 
selsmic station are described in detati; the maxima of the frequency character(stics | 
lof the amplifier filters were shifted Into the region of low frequencies. Varlous 4." 
e ‘components of the modi fled selsmic station are described, and the method for shoot-: 3 
[Ing profiles at sea by the refracted waves method Is discussed. When the rate of |“: 
movement of the selsmic exploration vessel 1s 4-5 kn/hour the explosions are set - “ie 
off at a rate of 6 or 7: an hour. ‘When recording Is done at short distances the | iy 
‘| charges used weigh up to 50 kg and the explosions‘are set off at the rate of 10-12); 
an hour. Ways In which the productivity of such exploration work at sea can be Ine, 
_[ereased are suggested. ''The following persons participated in the development and | F 
-badoption of. the. new method for recording. refracted waves during the movement of a . 
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ibatract 1 whon hardening r ‘frdntrdinery sant: testing tomperatures 
(900 =~ 1000°), -tho:-prosenco of. such strongly-carbido-forming 
elements as: oe Vjo2Zr,-Nb, end: ?a-roduces tho hardenability 
of tho oarbon steel, owing ito the formetion of quite stable 
oorbides by thase elements. A partinl transformation of theso 
carbides into oustenite whon heating to 900 -~ 1000° can be 
accomplished ‘by “alloying: tho stool with manganose: (M5 <0 
2,5%).° In-this érdo;-eddition of titanium to manganese steol 
incroasos considorebly: the stability of tho austonito in tho 
poorlito and intormodiato regione, ‘Alloying with titentum 
alae loads to a sharp isolation of tho poeriite end middle 
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Ro “thar = Plate, Yo 3, 5, 1957) No 4617 


Abs Jour 1 


"-Ordg Fub + Probl. 


Abstrect 3 “the aathal of. ‘Fealoactive séstobee’ was Used ‘to agteraine the. 
contents. of Or. end #! in ‘the carbide phase in steels with : 
1.18%.0 and 2.42% ‘Or and with 1. 02% C and 0.78% W respectively 
in tho process. of. Aransformation. of austenite at the tom- 
poreturos of the poarlito and intorsiodiate rogions. In the 


Frocess of decomposition in the pearlito region, the contents 
of tho elloying cloments in the carbidos exceod their contents 
in stool by a factor of 3 -~ 5 times, The results obtained 
prove that tho decomposition of tho austonite in the pearlite | 
rogion 48 connocted with tho neod for diffusion redistribution 
of the SERED Tt 4s shown thet rate of osendany: diffusion 
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Translation ‘from: Referativnyy thurnal, Metallurgiya, 1959, Nr 5, P 184 (USSR) 


AUTHORS: _- Kogan, L.I., 
TITLE: On the Theory of Intermediate. Austenite. Transformation 


PERIODICAL: V ab.3 Materialy Nauchno-tekhn, konferentsii po probl, zakalki 
v goryachikh sredakh-1 promezhutochn, prevrashcheniyu austenita, 
Nr 1, Yaroslavl',.1957,.pp 3 - 28 


ABSTRACT: Information is given on results of investigations into peouliari- 
ties. of intermediate transformation of austenite and on the nature 
of phase formation, It is noted that intermediate. transformation 
is connected with a redistribution of C and F-»A martensite trans- y 
formation, Redistribution of C in the austenite precedes the 
T ~™ G transformation. The higher the temperature of intermediate 
transformation, the sharper are the changes in the period of the 
residual austenite lattice, 1.e,, the higher 1s the degree of 
diffusion redistribution of C in the austenite. Relief formation 
4s a characteristic feature of intermediate transformation, The : 

Card 1/2 maximum temperature of the intermediate transformation in the given 
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. AUTHORS:Kogan,.L,I,.and-Entin, Rw. 
TITLE: Redistribution of carbon during transformation of austenite 


4n the medium range, (Pereraspredeleniye ugleroda pri — 
; prevrashchenii austenite v sredney oblasti). | 


PERIODICAL: "Figika Metallov 1 Metallovedeniye”, (Physics of Metals 
: and UPEY)»:: LebVy HOE, ? PP. 360-368 (USSR). ' 


ABSTRACT: Recent experimental ddta enable to characterise as follows 
{ndividual elementary processes which bring about austenite 
transformation in the medium range of temperatures: the - 
austenite transformation takes place without any appreciable 
redistribution of the alloying elements; this follows from 
numerous results of analysis of the structure and composi- 
tion of the. carbide phase which indicate that,apart from 
the dependence on the structure of the equilibrium carbide 
phase,cementite forms in the medium temperature range, the _ 
content in alloying elements of which corresponds geal 
mately to their average content in the steel (6 to 8). - 
Measurement of the period of the crystal lattice ofthe austen- 
ite indicates that transformation in the medium temperature 
range is linked with redistribution of the carbon toll); © 

Card 1/7 intermediate transformation can be linked with enrichment as 
well as with overishment in carbon of the residual aus- 
tenite. Austenite transformation in the medium temperature 
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Redistribution of carbon during transformatiop of austen~ 
ite in the medium range, (Cont ) 126-2-24/30 

range is accompanied by the. formation of a characteristic: 
relief on the polished surface of the cut and this indic- 

ates a regular character of the displacements of the atoms 

at the phase boundary and a coherence of the phases (11-13)', - 
Formation of a relief during the transformation is charac- 
teristic both for alloy and for carbon steels (11). It was 

also: shown by Kogan(l6)thateven in practically carbon free 

{ron alloys alloyed witi various elements, the y to a trans~ — 
formation at temperatures below 500 - 400 C can take place 
only-as-martensitic transformations, All these data indi- 

cate that austenite transformation in the medium tempera- 

ture range- represents a martensite mechanism of y to « 
transformstion and therefore austenite transformation in 

the medium temperature range has to be interpreted as 4 
combination of the processes of diffusion redistribution 

of carbon in the austenite and of a martensitic y to « 
transformation in sections of the austenite with reduced 

carbon concentrationss,. In this paper experimental results 

are given on the character of the process of carbon re- 
distribution as a:function of the steel composition (content im 
of C and of alloying elements) and also the results obtained — [ 
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Redistribution of carbon: during transformation of susten~ 
ite in the medium range, (Cont, ) - 126 -2-2h/30° 
OM geoE ay ofthe changes in the carbon concentrat- 
ion in the austenite as a function of the temporature and 
duration of transformation of the austenite in the medium 
temperature range. The. lattice period of the austenite a 
after its partial transformation in the medium.temperature - 
range was measured for a number of steels, the chemical com 
positions of which. (for 12 steels) are entered in Table l, 
p.361.,. In. para.,1 the. change of the average. period of the © 
austenite lattice as a function of transformations in the | 
medium temperature ‘range is: studied on steel. specimens with 
an approximately.equal chromium content (3.45, 3.15 and | 
54%). but differing carbon contents (1°44, 0.98 and 054%), . 


n para.2 the same relations are studied for the steels .. 
118F3 (1.18% C, 3'.58% Mn) and 4814. (0.48% C, 4.33% Mn)’. In 
pers. tbe fame relation was studied on the steels 30}02 © 

0.3% C and 2.9% Al) and 7902 (0.79% C and 2':86% Al)’; In 
para.4 the changes ih:the lattice period of the residual © 
austenite are compared for partial transformations in the 

card 3/7 medium temperature range for steels with approximately equal. 
carbon contents. The authors arrive at the following con- 
clusions: in the case of alloying with Cr, Mm and Ni the 
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Redistribution of carbon during transformation of austen 
ite in the medium range. (Cont. ) 126-2-24/90 
degree of carbon enrichment of the residual austenite as a 
result of the austenite transformation in the medium ten-_ 
perature range depends fundamentally on the carbon content 

of the steel’, The degree of change of the concentration of . 
carbon in the austenite (for increasing as well as decreasing 
.C contents) will be the higher, the higher the transfor- 
mation temperature.in the medium range. Por steels for |. 
which carbon enrichment of the residual austenite is a. 
characteristic feature, the curves of the changes of the 
lattice period of the residual austenite as a function of 

the transformation time in the medium temperature range 

and the curves representing the kinetics of transformation 
are Similar, For steels for which a decrease in the carbon 
content of the austenite is characteristic,the sharpest : 
change (decrease) of the lattice period is observed before | 
the a. phase begins to separate out, i’e., in the initial 
stages of transformation. This is obvious from the X-ray ; 
exposures taken directly at the transformation temperatures, 
The austenite transformation in the medium temperature range —_ 
is characterised bya redistribution of the carbon in the 
austenite and subsequent martensitic transformation in these 
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Redistribution of carbon during transformation of austen-. 
ite in the medium range, (Cont...) 126-2-24/30 - 


austenite sections ch have a reduced carbon concentra~ © 
tion, For temperatures corresponding to the medium temp-. 
erature range the formation of nonuniformities as regards 
the carbon concentration in the austenite is advantageous > 
_from the thermo io point of view since it brings about — 
a reduction of the free energy of the system. The direct~_ 
ion of the process of redistribution of carbon inthe —. > 
austenite at temperatures of the medium temperature range § |e 
is determined by kinetic factors. In steels containing — , 
0.3 to 056% C, movement of the carbon into the remaining —. 
part of the austenite may prove kinetically more, advantag- 
eous than the formation of cementite,which. requires & car- 
bon concentration increase to 6.7% and,consequently it 
requires. diffusion from distant spots. In steels contain- 
ing 0.7 to 1% C, in which no changes of the average lattice 
' period of the residual austenite are observed during trans- 
formation in the medium temperature range, removal of car- 
pon from the sections with reduced concentration into the 
card 5/7 remaining part of the austenite and separation of cementite 
is equally likely. Interaction between the atoms of Fe, C - 
and of the alloying elements oan change appreciably the | 
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Redistribution of carbon during transformation of tem 
ite in the. medium range. (Cont.) — 126-2- ip ee 
degree of the redistribution of C in the austenite; for =~ 
instance, alloying with 81 leads to a very considerable 
carbon enrichment of the residual austenite. Sven in high 
carbon steel whioh is alloyed with 81, transformation of 
the austenite in the medium temperature range involves an 
inorease inthe cerbon ‘content in the residual sustenite by 
0.5 to 0.6%. Thereby,the speGific influence of Si is ex~ 
plained by the inhibition of the processes of carbide for- 
mation, The higher the transformation temperature in the 
medium temperature range, the more will the carbon content 
be lowered in those austenite sections which are subsequently 
subjected to martensitic transformation, This conclusion ia 
confirmed by the dependence of the degree of the change of 
the carbon concentration in the austenite .on. the transfor- — 
~--—-> ae don-temperature (fox an-equal -degree-of- transformation)’. -—---— 
- Belf braking of the reaction in the medium range is not _ 
linked with a redistribution of the carbon and is obviously 
Card 6/7 the result of the martensitic mechanism of y to a trans— . 
formations, The influence of alloying elements on the ; . 
kinetios of transformation of the austenite in the madium i 
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., LITLE: On secondary hardening of structural steels, 
(0 vtorichnoy zakalke konstruktsionnykh staley), 


PERIODICAL: Fizika Metallov i Metallovedeniye, 1957, Vol.5, No.2, 
PP. 349-354 (USSR) . 


ABSTRACT: The causes are investigated of secondary hardening of 
structural steels in conjunction with experimental 
investigation of the changes of the crystal lattice 
period of residual austenite, In some structural and 
tool steels tempering at 500 to 600°C brings about a 
secondary hardening, 1,6, transformation of residual 

- austenite into martensite during subsequent cooling, 
Secondary hardening in structural steels was observed 
during tempering only if the hardening was effected 
under conditions ensuring partial transformation of 
austenite in the medium temperature range, Investigation 
of the secondary. hardening was effected on the two 
steels 34Xf02 and 73XH3 , the compositions of which 
are as follows: 0.34% C, 2.5% Bi, 1.08% Mn, 1.89% Cr and. 
0.73% C, 0.3% Si, 0.78% Mn, 0.7% Cr, 3.48% Ni 
respectively, The heat treatment of chromated specimens 

Card 1/4 Of 5x 5 x 25 mm was effected in an"anizometer"; the 
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‘Specimens were heated in the furnace to 1000 and 900°C | 
respectively for six minutes and then gransferred into ; 
a tin bath which was heated to 300-400°C and finally 
quenched in o1i1. _ Following that, one of two specimens 


was heated in the oil Rath of the anisometer to 500-550°C 
and then cooled to 280°C inside the bath with the heater 


switched off and finally transferred to an oil bath of 
the same temperature in which it was cooled to room 
temperature, Due to such slow cooling below the 
martensitic point, a maxinum quantity of residual 
austenite remained in the specimen which facilitated 
measuring the period of the crystal lattice. During the 
process of cooling, the deflection of the light beam of 
the anisometer was recorded and from the obtained data 


the cooling curves were plotted which were compared with. 


the cooling curves obtained for a specimen of the same 
steel containing 100% of the magnetic phase,- A tend in 
the cooling curve was taken ag an indication of the 
existence of a secondary hardening, After the heat 
treatment the specimens were etched and investigated by 
means of the X-ray ionization instrument YPC-50-W at 


Card 2/4 room temperature, The period of the austenite lattice 
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On secondary hardening of structural steels, 126-2-20/35. 


was measured before and after tempering on the line (200); 
the absolute error amounted to 0,0026 kX, ‘The experi- 
mental results are entered in tables and graphs, It was 


hardening, In structural steels a preliminary condition _ 
of secondary hardening during tempering is the occurrence 


tempering at 500 to 556° a carbide phase may separate 
out from the residual austenite which will result in a’ 


In the case of steels with a higher carbon content 
intermediate transformation during’ hardening is not a ho 
necessary condition for the separation of a carbide phase 
during tempering at 500 to 550°C, It is possible that 
Card 3/4 relaxation processes taking place during tempering play 
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On secondary hardening of structural steels, 
: an important role in secondary hard 
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Scientific-Technical Conference cn Hardening in Hot Media and 
“Intermediate Transrormation of Austenite (faroslavI")—jary 
oe ne by high temperature tempering; 
13) A full and even.a-partial decomposition of the 
austenite in the upper region of the intermediate range - 
causos appearance of a particular variant of irreversible 
temper brittleness which is characterised by a trans- 
crystalline fracture. 
Doctor of Technical Sciences R, I, Entin and L. I. Kog 
in their paper "On the Theory of Intermediate Tr ~ 
tion of Austenite" communicated experimental data on the 
elementary reactions, structure and composition of 
transformation products of austenite in the medium range, 
They pointed out that transformation in this range is not. 
due to redistribution of the alloying elenents in the 
austenite but to diffusional redistribution of carbon in. 3 
the austenite, Depending on the composition of the steel... 
and the transformation temperature, an increase ora 
decrease of the carbon concentration in the residual - 
austenite may take place,which is due to separating out ua 
of carbides, In some cases (for instance in nickel steels) . 
Card the process of carbon enrichment of the residual austenite 
4/29 at a later stage of the transformation is followed by a 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 8, p212 (USSR) 
AUTHORS: Kogan, L.I,, Entin, Rul. | | 


TITLE: Transformation of Austenite in the Central Region (Pre:ra a5 tey Je 

shcheniye austenita v sredney oblasti) : eine 
PERIODICAL: Sb, tr. In-t metalloved, i flz, metallov Teéntr. no i, insta 
os '  chernoy metallurgil, 1958, Vol 5, pp 161-209. 


ABSTRACT: A survey of works dealing with the process of austenite (A): 
_transtormation in the intermediate region. The authors present 
the results of experimental investigations of processes of redis- 
tribution of C, the effect of partial intermediate transformation. 
‘of A (ITA) on the kinetics of transformation during subsequent 
‘cooling, as well as the results of investigations dealing with 
changes in C concentration inthe a phase during ITA. The 
investigations were performed on experimental smeltings of 
Mn, Cr, Si, Ni, V, Cr-Ni, Cr-Si-Mn,and carbon steels, as 
well as on steels alloyed with Al. It is shown that ITA is 
connected with a redistribution of C and with the martensite 
_Y ~* @_ transformation. By means of direct measurements. _. 

Card 1/3" of the period of the crystal lattice of the austen.te A 
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Transformation of Austenite. in the Central Region 


for martensite transformation process to occur at temperatures >My; A 
zones with increased C concentrations may precipitate cementite. Alloy- 
ing of steel with Si Significantly increases the C content in residual A. 
The formation of a relief in the course of ITA is an indication of martensitic 
character of the _ yra transformation. . The fact that certain steels ex- 
hibit a protracted incubation period and the possibility of suppressing the 
Process of ITA during rapid cooling indicate that both these factors are 
connected with processes of diffusional preparation and redistribution of C 
in A. The effect of alloying elements on the kinetics of the ITA is deter- 


whenever steel Is alloyed with such elements as Cr, Cr and'Ni, Mo, W, 
etc. As the temperature is reduced, the rates of diffusion of the alloying 
elements and of selfdiffusion of Fe.in the A become very small and; under 
these conditions, the process of transformation consists in diffusional . 
Card 2/3 
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© proportion of decomposed austenite) and 


f the lattice Parameter, te 
However, no general laws coulg be formlated on the basis 
‘of | and the present work was 
paganded to vorszy the hypothesis that aha 
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_ width w (1n-10~3 radians) and of Rockwell hardness number - 


12513), which dnvolved measurement of the width of the ~~ - 


of the (211) lines, and the estimated carbon content of 


Various temperatures are given in Table 3. The data. 


~ BOW/24~58-6-3/35° 


respectively. ‘The carbon content of the of phase vas. a 
determined by an X-ray method developed by G.V. Kurdyumov © 
et alii, E.Z, Kaminskiy and T.1, Stelletskaya (Refs 8, : 
line diffracted from the 211 planes, The variation of. the ~ 
(Ry) of the studied steels, quenched and tempered for l hr - 

at 200 to 650°C, is entered in Table 2. The proportion of | 
the transformed austenite (%), hardness (R,), the width — 


the « phase of steel specimens tempered for 30 mimtes at wey 


reproduced in Table 2 indicated that decomposition of the 
martensite did not occur when the quenched specimens were | 
tempered for one hour at temperatures up to 500°C, Above -- 
this temperature a ducrease of hardness accompanied a . 
decrease in width of the (211) diffraction lines of theo 
phase. These findings confirmed the suitability. of the ee 
Selected steels for the purposes of the present investi- 
gation, becazse they showed that no decomposition of the | 
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On the Mechanism of the Isothermal Transformation of Austenite in 
the Intermediate Temperature Range . ae 
- o¢ phase would occur during isothermal transformation 
- @Xperiments all. of which were carried at temperatures. . 
below 350°C (Table 3). A direct determination of the ¥ 
_ carbon content of the og phase in the course of the trans- . 
formation thus became possible. ‘The mean width of the ==. 
(211) diffraction line, determined planimetrically,-was 9: 
found to decrease from 35.10-3 radians in the quenched __ 
Specimens to 27.1075 radians after isothermal transfor- 
' Mation. These widths were related to the carbon content 
by &@ Seiies of corresponding line-width determinations | a 
made on the martensite of Steels containing the same propor- - 
tions of the alloying elements as the investigated steels, - 
_ and having carbon contents ranging from 0.05 to 0.04 
(Fig 7). It was found that the carbon content of the x 
phase formed during isothermal transformation varied bet-~ 
. ween 0.15 and 0.16%. The average carbon content of the 
Studied steels was-0,23 to 0.24% This decrease of 304 
in the carbon content was considered to be highly signifi- 
Card 5/7 cant in view of a maximum possible experimental error of . 
only 4%. These findings were accepted as confirmation of 
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the hypothesis that at. the instant of its formation during 
the intermadiate. temperature transformation the carbon - ne 
content et ce Gece already lower than the average 
carbon content of the steel. Consequently, isothermal: 
transformation of austenite must be preceded by carbon 


of high and low carbon concentration; the domains of 
le, and transform into 

martensite. The stability of the other domains will vary 
with the carbon content, and any tendency to reject ~ od 
cementite at various rates will depend upon the temperature 
and the content of the alloying elements. - 

There are 6 graphs, 3 tables, and 13 references of which . 
ill are Soviet, 1. English and 1 German. fis 
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Resia pros <'Governing the Transformation of 

es  Dreyeal Austenite (Nekotoryye zakonomernosti 
PER Prevrashohenty ostatochnogo austenita) 
_ FERIODICAL: Metalloyedeniye 1 termi cheska 
peas 1959, Nr 6; pp 7-13 (Usgr) 
ae * The authors investigat | | - 
2 2 - partial intermediate pil Acotante the influence of. 
stesis 53 Sacha rer) at lower tem 
° and 2.3% 81), and 129G9 (1 c te 
For each of: these, two temperatur 3th) of pretininey 


ya obrabotka netallov, 


_ Subsequent transformation. ) : 
Le eae @ ae, -Cardl eee Ad Prey 4 en ck ke rL2tion- $-—-E. PES) ~~ f Dw a seb. san dea Pag 
a ai7"tneubation period, In Figs Fs thee 


APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723610013-8" 


"APPROVED FOR RELEASE: 09/18/2001 CEACRDE OO Dost oR UGO22 0100s 


oe ae _ i aA ew EES Aor are oy 
i ‘ = Seas BESS fn SOD TMNT SES aan Sires ee PTET 

ei facie EEA NS SS GE, EX ESTA eee et es RES EP oN SN z 

TTS USE ES ae : : eee ee 


Net et ee ee 
Certain’ ‘Laws 22 Governing the Transformciee af 


he kinetics ‘of sub 
tested steels, ‘A drop in the degree of transformation | - 
- at the temperature ‘T> after partial transformation at 
_ the temperature - Ty ,Was observed for all the investiga- 
8, irrespective of the sense of the concentration — 
changes odourring in the austenite, This drop is - ae 
the transformation at -the tempera- 


damping occurs, It can be 
assumed that. this effect;as well as Sself-brak 
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the basic causes of the differe 
zs ne erence in the kin te Ee ate 
: vintoh alae sage austenite under isothermal sonitieaas 
ze ee Ms Ontinuous sooling, Bs a ee 
the residual austenite during touperine Geist ee 


is subjected to heat treatn y. 
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temperatures correspondin, ; 
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AUTHORS; Entin, R. I., Doctor of Technical Sciences,Professor — 
.  ; , and Kogan, L. I. ; Candidate of Technical Sciences 
TITLE: Redistribution of Carbon During Intermediate 


 Austenite Transformation | 


PRRIODICAL:. - Metallovedeniye i termicheskaya obrabotka metallov, 
2 1961, No.7, ‘pp.7-11 . 


TEXT: | - According to earlier investigations of the authors, .. 
the nature of the ‘changes in the carbon concentration in residual 
austenite depends on the chemical composition of the steel, 
During transient transformation the carbon concentration in the y 


indicate that after partial intermediate transformation the 
austenite will become non-uniform. Some features of the re- 
distribution of carbon in the austenite may escape notice, since 
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change, depending on the fraction of martensite in the structure, | 
Therefore, the authors considered it advisable to determine the. 
lattice parameters of austenite directly at the intermediate 
transformation temperature. In earlier work such measurements 


were made on steels which, after. quenching, had an austenitic. 
_ structure and for which the intermediate transformation occurred 


on heating to 300-400°C, It was found that the lattice parameter 
of the austenite decreases during the process of transformation. 
Comparison of the data of high temperature X-ray exposures with 
results measured after cooling the specimens to room temperature 
have confirmed earlier established relations and also the 
considerable nonuniformity of the carbon distribution in 
untransformed austenite. The authors used a special chamber for 
high temperature X-ray exposures, developed by E., Z, Kaminskiy and 
+ I. Kogan (one of the authors), for direct study of the. 
enatenise of various steels during intermediate transformation, 


ead RASS Seale 
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Redistribution of Carbon... | 5/129/61/000/007/002/016 

- £073/E535 
_ The compositions of these steels are given herewith (in %) 

Steet eS ee ae Mo 

3XH% (53KnN3S) 0.53. 1.22 0.32 1.42 2,35 - 

FAXICIM MG -(52Kh382GM) 0.52 2.18 1,8 2.97 - 0.38 

YORU (8oKh4) 0810.16 0.28 3,86 me 


The selection of the steel Compositions were based on the cooling K 
conditions in the chamber and on the conditions of making the : 
“X-ray exposures, it was necessary to ensure a high stability of 

_ the austenite in the pearlitic range so as to prevent pearlitic | 

. transformation during cooling and also.a high stability in the 
intermediate range so as to permit taking numerous X-ray exposures 
during the process of transformation, ‘Specimens 0.8 x 10 x 100 mm 
were vacuum annealed for 10 hours at 1150°¢ and then they were 

>. etched so as to remove the decarburised layer, Following that, 

the specimens wore heated by passage of an electric current to 
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930-950°C in a helium atmosphere for a period of 5 min and then. 
‘cooled to the isothermal holding temperature, The temperature 
‘was measured with an accuracy of + 5°C by means of a welded-on | 
‘ platinum-platinum thermocouple, The exposures were made 

_ with the K. YFadiation of manganese. and an exposure time of — 
20 min focusing onto the (311) line of the austenite. It was 
‘found that this interference line became strongly blurred after 


concentration of the carbon in the austenite. In the steel 53XH3 
(55KhN3) the average austenite parameter increased 1l4-fold in the | 
steel 52Kh3S2GM 1ll-~fold corresponding to increases in tne average 
carbon concentration by 0.3 and 0.25%, respectively. Another 
series of experiments have shown that the width of the austenite | 
line during intermediate transformation is determined to a 
considerable extent by the distribution of the carbon in the 
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"austenite and not by type II distortions or by refining of the - 
>, blocks. Investigation of the steel 80Kh4 in the medium - Peto 
' >. temperature range. has shown that the lattice parameter of the ©: 
c:- austenite does not change during intermediate transformation. 
'.The following conclusions were arrived at: ase 
> L. It was experimentaily confirmed that a pre-raquisite of Yo «@ 
_transformation in the intermediate range is the redistribution of. . | 
. carbon in the austenite. #8 had ee i ret Ae a 
» 2. Redistribution of carbon leads to the formation of areas with «i. . 
. differing. carbon concentrations. Areas with the lowest carbon . ae 
ty of martensitic transformation _ 


The peculiarities of redistri«: 
. bution of carbon in the austenite depend on the ini 
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Redistribution of Carbon ..4 0°: “$/139/61/000/007 002/016, 
re ee fei ee aes | B073/E535 
“ There are 2 figures, 2 tables. and 7 references: ‘all Soviet. 
“ASSOCIATION: TaNIIChM. : 
 Feble 2% : 
* rame No, 

2. Time from the beviadie 
ES" 9€ the transformation, min 
“3a Quantity of transformed 
” _ austenite, % 
‘4,-Width of the (322) tins. mm... 
5. Distance between the BSE 


Os. Steel SaKnssz0q, 
“310°C 


card 6/6 


APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723610013-8" 


"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723610013-8 


US ESTED A #0 8 es RS LARS oe MSE A ee! SPARE SES ta 8 EGE PAS LE BON ER ie Pa BESS RPE S SaCS eS T 
: € UES Le 5 : 


-  '4ggyg =—=sS=Ss«B/26/62/012/002/005/019 
[spo SSS P0735 /835 PPi 3 
AUTHORS: Kogan, L.I. and Entin, RI. 

TITLE: "Intermediate Transformation of Austenite in 


Carbon Steel ‘ 


PERIODICAL: - Fizika metallov i metallovedeniye, 1961, Vol. 12, 
-No. 2, pp. 204 ~ 207 : ; mae. 


TEXT: =—«-—« So far, no definite data are available on the upper 

- temperature of the range of intermediate transformation in 
carbon steels. The causes that determine the features. of 
intermediate transformation in carbon steels have also, pgt been 
clarified. The authors investigated the formation of/surface 
relief in carbon steel containing 0.9% C by direct microscopic 
investigation of a polished section of the specimen in highe 
temperature vacuum equipment. It was assumed that high- 
temperature heating and the use of thin (1 mm) specimens would 
make possible undercooling the austenite dow to temperatures 
of the medium range and observation of the process of formation 
ef caer relief. The specimens were heated for 15 min 
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Intermediate Transformation..., -B073/E335. 
at 1.150 °C and during this process the austenite grain grew. 
to large dimensions (0.5 - 0.6 mm in diameter). The specimen 

was cooled to 540 °C, at which temperature it was held for 
5 min (until transformation was completed); subsequent cooling . 
to room temperature did not lead to formation of a relief. The 
test results indicate that this temperature is in thg range of | 
pearlitic transformation... Cooling from.1 150te 530 “C led to . 
the growth of only a very small number of crystals (a few 
crystals in each grain) during the first 3 seconds after the 
specimen reached this temperature. Further soaking at this 
temperature for 5 min and cooling to room temperature did not 
-rebult in any additional relief formation.- This indicates that 
partial intermediate transformation is followed directly by He 
pearlitic transformation. If. cooling proceeded after holding. 
the specimen at 530 C for 3 seconds an additibnal relief formed | 
at the surface at lower temperatures of the intermediate range 
and below the martensitic point (230 %), The data obtained 
make possible the plotting of an isothermal diagram of the 
Card 2/5 hag crete 5 BO ae - 
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int érmediate transformation of. the austenite dn carbon (0.9%) __ 
steel. Fig, 3 shows the diagram of the isothermal trans- a 
formation ("C, versus time in secs and min). The curves of 
the beginning and end of the austenite transformation were 
determined magnetometrically; the hatched (intermediate 
transformation) area was determined on the basis of observation 
of the relief formation. High-temperature metallographic pa 
investigation of the surface relief enabled establishing the _ 
range of intermediate transformation in steel containing 0.9% - 
carbon. The upper temperature of this range'is 530 ~ 540° “¢, 

in the temperature range 530 - 470 °c intermediate transfor- oer 
‘mation develops only to a certain extent and pearlitic: trans- ss 
formation will occur after this. The degree of intermediate | 
transformation increases with decreasing temperature. Thus, © x 


a constant temperature and temperature-dependence of the limit 


.. of transformation. The medium range of transformation could . 
Card 3/5 Ds 
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Int ermediate Transfortt 


__8/126/61/012/002/005/019. 
not be detected in numerous earlicr investigations due to 
the high speed of the Process of pearlitic transformation | 
which follows intermediate transformation, , 
There are 5 figures and 10 references: 8 Soviet and 
2 non-Soviet. The 2 English-language references quoted are! 
Ref. 6-- Ko, T. and Cottrell, 8.A. - J. Iron and Steel Inst., 


‘ 


Je Mechanical Laboratory of Japan, 1955, Vole 1, Now 2. 


(Institute of Rhysics 6f Metals , TsNIIChM) 
SUBMITTED; December 10,1960 (dnitially) 
. January 17, 1961 (after revision) 
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TITLE: we Exchange of experience 
PERIODICAL: . Zavedskaya. laboratoriya, Ye 27, no. 6, 1961, 761 


TEXT: For studying the intermediate steges in conversions, the authors - 
improved a high-temperature chamber whioh had been described earlier 
(Ref. 1: E, Z, Keminekty and T. 1, Stelletskaya. Problemy metallo- | 
vedeniya i fiziki metalley, 2, 240 (1951)). The apacimen, 1°10°100 mm, 
was placed in the interspasa between the water-scoled copper electro- 
des, and electrically heated. A transperent foil of nepgonb k-4 (Per- 
fol' PK-4° caprors, 504 thick, La stretchad over the chamber window, 

WOe aAlstance between specimen and filn being 45 mm. Exposure time ia 
20 min, Bafcre Cpsration, the chamber is svacuated and then filled 
with helium... Ts prevent bending of the specimen during heating to high’ 
temperatures (above 900°C), a 5 thick nicke? fot: :8 welded to the 
Specimen. The X-ray patterns shoved the nickel bands besides those 

of thas steel ‘investigated, By measuring tne uistu.re of the nicke) | 
bands at a scersain temperature, it wae also Pessibis to calculate the 
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When heating the specimens to ‘900°C x 
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din) a 
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- Exchange: of experiences ‘Tav,lab, 27. 0.61769 61, cc) 116) 


= 1: ‘TSentral ayy ‘naiighno-iseledovatel ‘ akiy institut chernoy — 
metallurgii imeni I.P. Bardina (for Kaminsky, Kogan). 

2. Vaesoyusnyy nauchnowissledovatel'skiy institut geofizicheskikh 
metodov razvedki (for Levit). 
o ae (Scientific apparatus and Shoteceents)) 
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AUTHOR s Kogan, Le ie and Entin, RI. . 
. PITLEs | Studies of carbon concentration in the alpha phase in 


intermediate transformation of austenite 


PERIODICAL: “Akadoniys nauk SSSR. Doklady, v. 136, no. 4, 1961 
, 626-627 2 a 


TEXTs In the introduction, the authors disouss recent studies stating 
that the austenite transformation in the medium temperature range con- 
sists of a diffusion redistribution of carbon in austenite and a marten- | 
site transformationy-%. The formation of part of the austenite with 
higher carbon content permits the. martensite transfcrmation y-0 at medium . 
temperatures above the My point (Abetracter's notes My point: not defined.) 


It was shown that the redistribution of carbon ia a necessary condition | 


for the formation and “growth: of @ crystals. Further, the authors had 


Shown in @ previous paper that the carbon concentration in the a-phase 

at the instant of transformation is lower than the mean carbon concen- 
tration in steel (Izv. AN S8SR, OTN, no. 6 (1958)).. The method used for 
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‘Studies of carbon concentration oe. ° B104/B2 


these studies did, however, not allow a determination of the carbon con~ 
centration in the phase on the traneformation temperature. in the medium = 
range. For this reason, the authors made X-ray studies of the a-phase 
direotly at the transformation temperature. They studied a low-alloy 
carbon steel of the composition 0.23 % C, 2.1% Si, 3% Mn, 1.8% Mi, 
1.8 AGr. and 1.5%. The concentration of the G«phase was determined . 
from the width of the (211) interference line, The specimens were heated 
in a chamber direotly with eleptric current to 1150°C, held at this = 
temperature for 5 min, and subsequently cooled down to the temperature — 
of the isothermal. After the end of the austenite transformation 
determined by magnetometrio measurements, the specimens were heated to 
300°Cy then, the X-ray pictures were taken. At this temperature, carbon 
is not released from the Qephase, and there is no new austenite trans- 
formations this permitted & comparison cf the line widths of the ‘phase, 
Vor determining the carbon concentration in the Q-phase from the width 

of the interference lines, the authors used a calibration curve plotted 
with the aid of studies of hardened steel with carbon contents of 0.05 ~ 
0.25 4 Results are Biven in Table 1. Ags oan be seen, the G=phase formed 
in an on transformation contains less carbon than corresponds 
Card 2/4 ek ; 
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2, tte ‘the mean ‘carbon content in’ steel. ‘the carbon concentration in. the pe : 
: G=phase is the lower, the higher the transformation temperature. There vac 
are 1 table und 5 Soviet-bloo references, ; ; a ee 


.. ASSOCIATION: Institut metallovedeniva i fiziki metallov Tsentral'nogo . ~, . 
x . - nauchno-dssledovatel'skogo institute metallurgid im... * 
 .I. P. Bardina (Institute of rier eaeor 2 and Physics of 
Metals of the Central Soientific Research Institute of |: : 
Metallurgy imeni I. P, Bardin) ‘ ee a ate 


PRESENTED: - November 30, 1960,. by G. Ve Kurdyumov, Academioian i 3 
7 SUBMITTED: : November 29, 1960 : ba 
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3459 
ee . S/129/62/000/001/001/011 
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AUTHORS : Kogan, L.I., Candidate of Technical Sciences and 
ntin, R.I., Doctor of Technical Sciences, Professor 


TITLE: The effect of deformation of supercooled austenite 
on properties of hardened steels 


PERIODICAL:  Metallovedoniye 4 termichoskaya obrabotka motallov, 
o no. 1,°1962, 3-9. : | nee 


. TEXT: - A new method of improving the mechanical properties | ae: 
of steel has been developed in recent years (L.V. Smirnov, ae ay ae 
YosN. Sokolov and V.D. Sadovskiy - Trudy iastituta fiziki Sa x 

metallov, no. 18, 1956.. Ref. 3; EM, Lips, H.V. Zuilen - 

"Metall Progress", v.66,.no. 2, 1954 .. Ref, 4), which consists 

of plastic deformation of suporcooled austenite followed by 
conventional hardening and tempering treatment, and to which 

the term "TMO" (abbreviation of: "t ermomekhanicheskaya obrabotka" ) 

has been ascribed in the Soviet Union.. The main object of the 

present investigation was to study the effect of this treatment 

on the mechanical properties of steel 40xX#5G (40KhN5S) which 

was chosen for this purpose because its austenite remained stable 
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at relatively low temperatures (570 ‘= 500 : 96), The composition - ie 
of this and other steels used ey the present authors is given 
in Table 1, as follows: 


. Melt Type of steel ——Somposition, % 
No. c Si Mn Cr. Mi 
1* “AOXH5C (40KhN5S) 0.41 1.39 0,08 1.65 4.54 — 
2 —  40xknn5s . 0.40 1.4 0-07 1.65 4.55. 
3k WOXWSCHO (42KHNSSMF) 00.4285 00.25 1.86 4.15 
4m 3L¢H 5C (31KhN5S) 0.31 1.45 0,07 1.45 4.45- 


SY 33KH50 (33KRNSS) 0-33 1435 0.04 1.60 4.25 


_ &®. denotes vacuum-melting 
‘MM = means that the melt Conteincd 0.48% Mo and 0, 25% Vv. 
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In the first series of experiments the effect of both : 
conventional treatment and TMO on vacuum-melted steel 4OKHN5S 
(Melt 1) was studied. The conventional treatment consisted of 
oil-quenching the steel from 850 C and tempering it for one — 
hour at various temperatures. TMO wag carried out in the | 
following manner: the test: piece was heated in a furnace or in 
a salt bath to 850 °C, after which it was transferred to a 2 
molten tin bath maintained at 525 °C. After it had cooled to 
525 °c the test piece was deformed to 70% reduction with one. - 
or two strokes of a drop hammer; it was then immediately oil-~ 
or water-quenched, after which it was tempered for one hour 

at various temperatures between 200 and 650 “C (in some cases, . 
rolling instead of forging was used to deform the austenite). 
The results of these tests (carried out on test pieces 1 mm . 
in diameter) are reproduced in Fig. 2, where the yield strength 


(o, kg/mm”, graph a) and UTS (e-, ke/im”, graph §) of steel 


4OKhN5S are plotted against the tempering temperature (°C), the 
circles (1) and dots (2) relating to speciments treated by the. 
conventional and TMO methods, respectively. It will be seen 
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that a maximum increase in yield strength and UTS of steel 
Subjected to TMO was attained in specimens tempered at 220 °c, 


Under these conditions, = 260 kg/mm" and of = 330 kg/mm? 


were occasionally attained; in these cases, elongation and 
reduction of area were, respectively, 5 - 6 and 30 ~ 35%. The 
hardness of steel 4OKhHN5S, after .TMO but before tempering, was 

’ HRC 59, i.eo 3 units higher than that of the same steel hardened 
by the conventional method. The improvement brought about’ by 
TMO, when applied to steel 4OKhN5S, melted in air, was less. 
pronounced; this is shown by data reproduced in Table 2. To 
check the effect of size of the test piece on the results of the 
process studied, tensile specimens, 3 mm in diameter, were used 
in the next series of experiments. The results are given in - 
Table 3. The effects of other variants of TMO on the properties 
of steel 40KhN5S (melt 1) are shown in Table 4. Some significant 
results were obtained when TMO was applied to steel 4 2KhN5SMF 
(melt 3), in which secondary hardness is developed during 
tempering at 450 - 525 °c. It was found that high mechanical 
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prceperties (9%, = 200 - 210 Keg/mm?, o, = 190 kie/mm*) imparted 


to this steel by TMO were retained aftor tempering at temperatures 
as high as 500 C. The results of the next series of experiments 
confimedthat TMO brought about a decrease in the size of the 
martensite grains. It was also established that this effect played 
an insignificant.part in the increase in strength brought by TMO 


dimensions and the magnitude of stresses of the second type in. 
Specimens subjected to the conventional and TMO treatments. In 
the next series of experiments, carried cut on steels 31KhN5S 

and 35KhN5S,it was established that the beneficial effect of 2 
TMO increased with increasing degree of plastic deformation and. 
that deformation at 525 °C brought about an increase in strength 

of the austenite. The effect of the carbon content in this 
steel on the effectiveness of TMO was also studied. It was found 
that whereas the increase in Strength brought about by the 
application of TMO to an 0.05% C steel amounted to 10%, the 
corresponding figures for the 0.14 and 0.24% C steels were 19 and 
21%, respectively. It was established also that with increasing 
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Cc content of the austenite, its rate of work-hardening increased. 

This effect is illustrated in Fig. 4, showing stress ? yt 


(0%, kg/mm”) versus strain (e, %) diagrams for austenite in 

steols containing 0.05, 0.14 and 0.24% C (Curves 1-3, respectively) 
tested at 525 °c, «It is stated in the concluding romarks that the 
relatively greater improvement in the nechanical properties of 
vacuum-melted steels subjected to TMO is associated with their 
high purity and the resultant high plasticity of both austenitic 
and martensitic structures in which, therefore, local stress 
concentrations leading to the: formation of microcracks are less 
likely to arise. There are 4 figures, 8 tables and 8 references} 
6 Soviet-bloc and 2 non-Soviet-bloc. 


ASSOCIATION:. TsNIIChM | 


APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723610013-8" 


"APPROVED FOR RELEASE: hel et Nea hentia’ OOS tS ROOOT 2201 001=: = 


OM, ade kan stokdm.nanlky ENIIM, Bale, é doktor tein ek Prof. ; 
Investigation of. auntenite. transformations in the medium 
directly at crt air eae temperatures, Probl netalloved, om 
net. NC 07 2231-245 (MIRA 1535) 

he : F _Gteelmiotatiogray) (Phase rule and equilihriun) _ 


APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723610013-8" 


"APPROVED FOR 
RELEASE: 
ASE: 09/18/2001 CIA-RDP86-00513R' 
Ded eee a 000723610013 
-8 


3 ede 43 BOUT AEC Eee Basra e es a SoM AF iste PAD Saat 
fer See 
LIEGE RIT ED URES TRLT GIES BENG Sree TP EET 
SESE ATS RE TSR 


Peers 


: , = 7106 /62/033/005/088/032 
“B111/E435, ee 


AUTHORS? — peondev, BeYar, Sogomy Bede: Entin, Rls - ao 
~  @ITLE: __ Influence  iipess and deformation on the Kinetics. ° 
‘ The intermediate transferees '% of austenite oh eat ea Win 
- getaiiov 4 metattovedentyes 


"inte xp-ans§e 1900s oe 


PERTODICAL! 
TEXT? Information on cg attect of deformation of be 

austenite followed py quenching on | of msfornation: 18: \/ f 
Th ( igo a: 


incomplete. at 

eensformation under APe \d-load | 

(4OKhN5S) tion sox (BOKnA) steers 
,6 ma/ain to the required stress 

“own cs were studied at 


carried out at O- 
kept constant within +2 kg/m“ The kineti 
“acceleration occurred at all the temperatures, 
f the lower part of the 


300 and 350°C. .. 1 

being a ee yaiay marked at tempore er of ° 

intermediate region. te of deformation was - 
studied at 300, 400 and 525°C. SY 
when od at Sone for thermomechans ca? treatment of 


- Card 1/2 


"APPROVED FOR RELEASE: 09/18/2001 


wi TE rc be S Thai Ria bal Ree al ta teed oe eee es eae 


raises (ok NES ae Bd aie Ree Sire ae VE es) Biante iy ewier sn eas eS 


CIA-RDP86-00513R000723610013-8 


sen apo KOGA Bese an aa oo enue eas es Pa ei eas 


RPT RRA oe 8 TI OP Ge ER Ry 


Multiple reflections in a water layer and their effect on the _ 
validity of the interpretation of the data of offshore seismic: 
prospecting, -Razved, geofis no.2316-35 '64, (MIRA 1835) 


APPROVED FOR RELEASE: 09/18/2001 


CIA-RDP86-00513R000723610013-8" 


"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723610013-8 


2A TE SE PE aoe eee DEAR ARE eSATA es BE ety ae SRE PR EOE Ree ce ee 


Recording refracted waves during the continuous motion ‘of a 
. peismic prospecting ship. Razved. 1 prom. geofiz. no.53143-48 ae 3 
16h ; cae ae Pt sash (MIRA 17:11) 


APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723610013-8" 


"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723610013-8 


eg) 
+ [ a 


APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723610013-8" 


"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723610013-8 


ESE aD co SEE od ES = SRE RISES PEI 
re F352 Po oh 1 a “= ta B LF eee CT <¥_? tar € an 


APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723610013-8" 


PSUs ee ee ae eee 
at a tS Fo! . ae 


spe 


pisiaee ., 
“Liilmi 


Hs 


APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723610013-8" 


"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86- cach heater 8 


5 FUE RED EY STATES EE OE TSR ars Pt SEDER EG eras Sete ab as Ge) Lo PAR ETA HN COIS Cee BED ASE Eat See aA Oa OHI Le BAe Nib PEED 


XOGAN, Lo1.5 ENTIN, R,T 


+i sia wa RRR are : , : 
Auotenite teajetaniattca in the intermediate region, Probl { 
i fiz, met, Na, 83222-226 . 164. 8 i : nt aa 


APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723610013-8" 


"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723610013-8 


21S OPT UST DRE ERAT DIRS TES OST ERSTE TONNE SC ZNSE, PAPARSEG REAVER 


= —-— —— 


feparation of miltiple reflections by the elongated hodographs 

of veflected waves in the shallow-water zone of the southeastern 

y ™. os» paph of the Caspian Sea region, Razved. geofiz, no.4237~51 165, 
’ ; FB ae | Pe _—_ (MIRA 1839) . 


APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723610013-8" 


"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723610013-8 


BRANES Dest ASS eI RTA Sony cits SACRE SALT eh eee Pom SNS RSTE DS ee PERS SE BROS MLS Hiei) ee aie CE FREES FSET TS 


Kova, Less DANTSI0, t ie 
Abstracta, Sov. ned. 28 no.9: 144 8 165. (MIRA 18:9) 
l, stouineredehty nnuchno-Lopledevateltakty institut tuberkulezas 


2 
ze iat 3 eae ae ater IEes: anenes 


APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723610013-8" 


"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723610013-8 


SE art ey RSET BARES TEI HEU EES ET et Seton JSR IN GE Ta Seo AS ASNT ee a Dd Sew ae 
Borer rreesbsiek ison > Sti SPSL ulen ihe MR Ces tae OS STE 


p86 __EWT(m) /EWP(w)/EWA(d)/1/EWP(t) IUP(9)-- yp. le 
——F"ACENR, AP6OL2334 eas _ SOURCE CODE: UR/0129/66/000/004 7001970021 


“AUTHOR! Bashchenko, A. P.; Gurevich, Ya. B,} Kogan, L. I; Teymer, D..A.j.Entin,. 
Rely ee a ae — ae 


ORG: TeRITChERMET 


‘Investigation of 


skaya obrabotka nétallov, no. 4, 1966; - 19-21 


“TOPIC TAGS: -eteel treatnent, thermomechanical treatuent,. lov temperatiire treatnent, 
: high temperature treatment /45KhSHSF, 42Kh2N2VFS, S4KhSMVFS, 60KhSMVFS. ee 

- _: | GABSTRACT: e effect of rmomechanical treatment on the properties of lskhsuar, a 
: 42Kh2N2VES, 4Kh5MVFS, and KRSMVFS structural steels susceptible to Rr g see Pate 
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TOPIC TAGS: Yerystal growth, austenite transformation ,’steel / U9 steel, 100 HM steel, 
90S2 steel, 70N3 steel , 


TRANSLATION: The growth rate of a-phase crystals during intermediate transformations mh 
(at 250, 300 and 350°C) was measured in U9, 100 M, 90S2 and 70N3 steels on the Lozin- |. 
skiy apparatus. It is hypothesized that the growth of a-phase crystals is limited =| ‘ 
by the rate at which C is removed from the edge of the growing crystal. The small ac 
tivation energy of and intermediate transformation (12,000-14 ,500 cal/gram~-atom) as | 
compared to the activation energy for C diffusion in austenite (32,000 cal/gram-atom) | | 
is related to the high stress that occur in austenite during a transformation and only 
slightly relax at intermediate temperatures. The effect of alloy elements on the 
growth rate of a-phase crystals is discussed. 9% references. I. Tulupova. 
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